Introduction
With the advent of the Internet a new form of pedagogy has emerged that has unprecedented potential for expanding access to and improving the effectiveness of personnel preparation programs in meeting national needs in special education. This new form of instruction has spawned many questions related to effectiveness, responsiveness of adult learners, appropriateness for teacher education, and viability for the future. A brief look at what is occurring will help build a perspective on e-learning in personnel preparation.
In the United States, 97 percent of full-time faculty and staff at two-and fouryear institutions of higher education have access to the Internet, and 40 percent use Web sites to post course-related information (U.S. Department of Education, 2001 ). In recent years, virtual universities, with no prior education histories, have come into being, attracting large enrollments. This has contributed to universities responding by placing courses and degrees online. For example, the Online Academy, a project funded by the Office of Special Education Programs (OSEP), produced 22 online modules for teacher education that were adopted by over 160 universities (Meyen, 2000) . Nearly 710,000 students in 1998 were enrolled in at least one online course, and that figure is predicted to reach 2.2 million by 2002. (Financial Times-Business Education, April 3, 2000) . In the general-use market some industry estimates predict that the number of users worldwide will pass the one billion mark by 2005 (United States Internet Council, 2000 . Similarly, the corporate e-learning market is expected to surpass the $23 billion mark by 2004, up from $2 billion in 1999 (IDC, 2001) .
Questions related to the capacity to deliver e-learning and the acceptance by adult learners in the professions of this new mode of instruction have been sufficiently validated to warrant investing in research and development of e-learning in teacher education. The growing need for special education teachers and for professional development on the part of practicing professionals in special education is well documented (Higher Education Consortium for Special Education, 2001 ). What is not clear is the level of commitment by agencies and teacher education programs to research and development as a way to build on what is known about teaching and learning in maximizing the power of e-learning for adults. This is essential if we are to leverage this new capacity in meeting national personnel needs. While funding agencies such as OSEP have demonstrated leadership by supporting e-learning projects, they have tended to support initiatives that result in content-based programs. However important these programs are, support is needed of work targeted at improving instructional designs, expanded features, e-learning teaching/development tools, maximizing emerging technologies to personnel preparation applications, instructional management options for e-learning environments, and research on matching the attributes of adult learners with the instructional and assessment features of e-learning.
We are not talking here about replacing traditional approaches to personnel preparation with e-learning strategies. Rather, we are proposing that major attention be paid to exploring how to make this new form of pedagogy, with all its potential and shortcomings, maximally effective in the shortest period of time while also generalizing the best features to face-to-face instruction. Since it may become the dominant methodology for adult learners in the future, it should be made as powerful as possible.
This requires attending to what we know about the principles of teaching and learning and determining how these principles generalize to e-learning as well as focusing on techniques that are unique to e-learning. In these efforts, it is important that the knowledge base and experimentation with applying this knowledge base in e-learning environments drive new designs and applications in personnel preparation rather than allowing technology alone to do so, which currently seems to be the case. Unless research and validated practices drive the use of technology in personnel preparation, we risk the development of models that are less than optimal or, even worse, that fail to achieve their potential. E-learning is a very young pedagogy and warrants the benefits of reasoned inquiry and controlled experimentation that comes with research.
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The present article on assessing performance and monitoring student progress via electronic portfolios is based on the authors' personal experience. Meyen has taught asynchronous online courses employing streaming media full time since 1996. Aust has been using Web -based supports and varied versions of enhancing access to and management of student work in his courses for an equal period of time. In addition, both served in leadership roles when creating the instructional design and the development tool for the Online Academy (Meyen, Skrtic, Deshler, Lenz, Sailor & Chaffin, 2000) . They are now part of the e-Learning Design Lab involving researchers from the departments of engineering and education. Examples will be used to illustrate the practices described. The intent is to focus on experiences in online instruction and web-based supports in providing examples of how the pedagogy of e-learning accommodates good teaching practices and the contributions of employing sound assessment practices and the use of electronic portfolios in building a more powerful pedagogy of e-learning.
A Literature Perspective on E-Learning Assessments and Student Performance
The following discussion of assessment of student performance in e-learning environments for personnel preparation is based on our conviction that assessment is integral to instruction, and that it must be continuous and maximize feedback.
Principles of Assessment
While the underlying principles of assessing the performance of adult learners do not change when applied to e-learning, the e-learning environment does differ significantly from traditional modes of instruction. The e-learning environment creates opportunities for and possibly demands more intensive assessment. That is, while technology adds a level of efficiency to assessment in e-learning environments, it must also compensate for the lack of easy access to personal observation. Pennsylvania State University (1998) has developed a set of principles to guide assessment of e-learning in distance education and has published a guide for translating them into practice. These 5 principles reinforce the importance of integrating assessment with instruction. They are as follows:
1.
Assessment instruments and activities should be congruent with the learning goals and skills required of the learner throughout a distance education program or course.
2.
Assessment and management strategies should be integral parts of the learning experience, enabling learners to assess their progress, to identify areas of review, and to reestablish immediate learning or lesson goals.
3. Assessment and measurement strategies should accommodate the special needs, characteristics, and situations of the distance learner.
In discussing assessment of student performance online, Kibby (1999) knowledge of the subject matter, assessment can be made a more integral part of the elearning teaching/learning process. In doing so, it becomes feasible to design assessments that permit the learners to allow their performance to influence subsequent assessments. This is particularly true in e-learning where technology allows for frequent and varied assessments. The key in assessing the performance of students in elearning is to remain focused on the learner's attainment of the instructor's stated goals and objectives. In doing so it is important to resist opportunities to impose assessments merely because technology facilitates the process.
E-Learning Design Implications
Because e-learning largely requires that courses are designed in advance of teaching, the instructor as the developer has an opportunity to not only plan situations to embed assessments in the instruction, but also to review the instructional content and planned experiences prior to implementation of the e-learning program. This can ensure the validity of the assessments. The development requirement of e-learning requires that the instructor (assuming he or she is also the course content developer) employs the full range of instructional skills in the teaching e-learning process. They cannot rely on interpersonal skills during teaching to compensate for weaknesses of organization in the course or the lack substance or timeliness of the content, as is possible in traditional course. Nor can well-structured learning experiences compensate for a lack of communication skills in the e-learning teaching process. All elements of the instruction must be in place in advance. For this reason there is no excuse for assessments not coinciding with the content or the emphasis of the instruction. Thus, elearning holds instructors to the validity of their assessments. There is also no denying what has been taught in e-learning due to its public and replicable nature. This increases accountability from the perspective of the consumer (i.e., the student). Additionally, the communications capabilities of asynchronous e-learning allow for greater sampling of student performance, thus opening the door to opportunities for learners to influence the type and range of assessments made of their performance.
We must move away from viewing assessment from the perspective of periodic exams and graded activities, the results of which may or may not be discussed with the class, to considering it in the context of e-learning where students come to view their relationship with the instructor as one-on-one instruction. As this occurs, assessment can become a continuous process, much like formative evaluation in improvement of a course. It has been our experience that students truly value the personal focus on their work and the obvious efforts to enhance their performance as they progress through the instructional experiences at their own pace. The flexibility of time and place valued by students in asynchronous e-learning facilitates the use of assessment strategies as integral aspects of instruction. In face-to-face instruction, the same level of assessment may be viewed by instructors and/or students as excessively time consuming and even detracting from instruction.
Assessment Options
In viewing the range of assessment options available through e-learning, it is easy to say that they are little different from those routinely employed in face to face instruction. For example, Morgan and O'Reilly (1999) describe five different types of assessment activities that are familiar:
• Ungraded activities and feedback built into study materials
• Self-assessment quizzes and tests that allow learners to check their own learning
• Formal feedback on assignments from instructors, peers, or work place colleagues or mentors 8
• Informal dialogue with instructors, peers or others
• Ungraded tests that prepare learners for formal graded assessments While these are familiar and not unique to e-learning the difference is in how technology makes them more feasible and possibly more effective to plan and execute.
Feedback
In the online courses taught by Meyen (Meyen, Lian & Tangen, 1997) assessments typically include a mid-term plus a final exam, a literature review exercise, a collaborative project, and approximately 30 activities, all embedded or strategically placed in the course. With the exception of the exams, these are constructivist activities that engage students in demonstrating continuous progress, and each provides the instructor an opportunity to intervene, as necessary, via reinforcement, directions, and/or correction through feedback. By comparison, when teaching the same course in a traditional format one day a week, Meyen was unable to provide the same level of feedback or strategically deliver the feedback at a time when the student was engaged in the activity. The submission of activities as independent learning experiences or as a vehicle for the structuring collaborative projects and the return of responses by email is seen by students as adding significantly to the usefulness of feedback.
Indeed, it is the capacity for timely and frequent feedback that transforms an assessment experience into an instructional opportunity. Wiggins (1998) If assessment is to be integral to instruction, feedback is central to the assessment process. E-learning makes this more achievable than traditional forms of instruction when factors of time and access to information are concerned.
In discussing continuous assessment in Web-based environments, Kerka and Wonacott (2000) stress the importance of pacing, feedback, and learning quality, arguing that pacing and feedback directly affect whether learners study and learn and how effectively they do so. These are features that are central to e-learning and easily accommodated in e-learning environments due to the ease of using electronic communications.
Lessons Learned from Assessing Student Performance in E-Learning Environments
In assessing student performance through e-learning we have capitalized on the capabilities of e-learning in integrating assessments into the instructional process.
Electronic communications combined with the development processes required to place a course in an e-learning format facilitate the integration of assessments into the structuring of the content, assignments, collaborative projects, creation of products and evaluation procedures. We have found that in e-learning assessments can be made less obtrusive and transformed to instructional strategies in a manner that causes students to view assessments as opportunities to demonstrate what is being learned rather than as evidence for grading. Each lesson is accompanied by at least one activity requiring a response from students to demonstrate their understanding of the lesson content. Formative data are also collected on each lesson as input for the instructor in improving the lessons and the course. Finally, at the completion of the course students provide feedback via an instrument designed to assess teaching effectiveness. This is the same instrument as used institutionwide to assess instruction. These formative techniques encourage students to view assessment as a cooperative enterprise in that the instruction is being evaluated in addition to their performance. The lesson and course evaluations are returned anonymously to a third-party email address.
The following section includes examples of assessments that have been employed in fully online asynchronous e-learning courses by the authors.
Activities
An example of a lesson activity in the course on curriculum development entails the creating a design for a curriculum project the student is working on.
Specifically, the student is required to illustrate the design graphically and provide a narrative explanation. If a student lacks the necessary skills to submit the response in a graphic form he or she is allowed to fax the responses. This is a complex activity, in most cases necessitating two or three exchanges of communications via email between the instructor and the student before the student achieves a functional design. In addition to helping the student, the process allows the instructor to observe the level at which the students are in the initial activity and how they respond to the feedback provided. The feedback is provided within 24 hours to enhance the student's work in the refinement process. This is a critical activity for the course being (on curriculum development), as it is important to observe the student's incremental progress in addition to the final product. In experimenting with grading we have found that it does not appear to make much difference in students' performance whether an activity is graded or not, as long as long as they are held to applying what is being learned through the activity in either exams or in projects. What is important is that the students clearly know if they have fully satisfied the instructor's expectations for their performance on a given activity.
Literature Review Activity
As a way to expand students' knowledge of the literature on the subject of the course, each student is assigned to do what is referred to as Focus Presentations--basically reviews of the published literature. Students are informed in advance that their reviews will be shared with all other students in the course. The result is that each student is creating resources for other students and the mutual benefit is that each student has access to large number of reviews developed by peers in the course.
Selections must be approved in advance and cannot replicate any resource included in the structured part of the course. Knowing that their reports will be shared contributes to the quality of students' work and adds meaning to both the assignment and the assessment of their work. The instructor is provided a sample of the students work as well as their perspective on what they consider literature that is relevant to the course.
The quality of the writing and the substance of the review are considered in the grading.
Collaborative Projects
Each course also includes a collaborative team project. Students are required to form teams by communicating with peers from the course roster and subsequently select their own team leader. Team membership and project topics are subject to approval by the instructor, who clearly defines how the project relates to the course.
The project results in a product such as a curriculum prototype for the curriculum development course. Instructions on the projects are embedded in five to six sequential multimedia lessons with accompanying activities. Teams work through the lessons and complete the activities as a collaborative effort. The instructor provides feedback to the team leader, who is responsible for sharing the feedback with team members. Each activity response is reviewed by the instructor as an independent element of the project.
Teams may follow up with the instructor on feedback pertaining to any activity response to ensure that they understand the respective element of the project covered in the activity. After completing the activities associated with the project, the team integrates the feedback into a revision of the project and then submits it as a cohesive product for evaluation. The number of email communications between the instructor and the team leader averages about 15 plus feedback on the graded project. Since team work is one of the goals of the course, each student receives that same grade on the project. This approach to assessing performance works well when an e-learning course involves a substantive outcome that is applied in nature and to be effective in real life involves a group process. Evaluation is based primarily on how effectively the team meets the requirements of each element of the project and the extent to which they use the instructor's feedback to improve on the final project as a useful product.
In e-learning courses where the project assignment has been used, the evaluation of the project contributes about 30 percent to the course grade. In only two incidences have students reported that a team member did not contribute equally to the group effort. Students largely use electronic resources to carry out the project, but they also meet face to face if circumstances permit but it is not required. The response to the collaborative projects has been very positive. The most difficult aspect of the project process appears to be searching out team members and reaching an agreement on the project topic. This is viewed as an important outcome in itself.
Exams
Viewing assessment as integral to instruction opens up many opportunities for sampling student performance. Minimum use is made of quizzes, and exams are limited to the traditional mid-term and final exams. Exams are given online, with students having the option of submitting their responses online, by fax or delivering them to the instructor. The exams are a mixture of essay and objective items depending on the nature of the course content. Since the courses are self-paced, students take the exams at different times. To maximize the instructional value of the exams, detailed feedback is given on each item. Exams are graded in sets to help the instructor maintain a frame of reference for the expected performance.
In teaching online, there is always the issue of security and whether the student enrolled is actually the person completing the exams. In the future technology will help solve that problem. The courses reported here include an average of over 30 samples of student performance apart from the exams. Given the large number of opportunities to respond, it is unlikely that the probability of cheating is any greater than they would be in a traditional course. Nevertheless, instructors need to be alert to indicators suggesting cheating. This can be controlled partially in the design of the course and in the structuring of what is assessed via exams and other samples of student work. Proctored exams represent another option.
Student Reports in Real Time
A vehicle for assessing student performance that has proven to be helpful in evaluating performance in e-learning is the team report. To be effective, this requires a synchronous experience. For that reason, we have not used it in the asynchronous courses but have tried it in an online seminar that mixes synchronous with asynchronous techniques. Teams are formed to research a particular topic on which they are to prepare a narrative report. A Power Point presentation and use of an audio resource are used to make a live presentation. The Power Point presentation is posted in advance of the scheduled report time so other students enrolled in the class can review it prior to the session and also have the presentation on their desk top when the team reports. Students need not be at the same place to participate, but arrangements are made for group sites if members wish to be in small groups; otherwise they can participate individually from wherever they are able to access a computer and a telephone. It is important for team members to participate in all aspects of preparing and presenting the report. Creating the Power Point display is one exception as some team members may be more experienced in the use of Power Point.
14 This technique not only allows instructors to observe behaviors that are not evident when assessing text-and product-type responses, it also allows the instructor to probe individual team members using the audio capabilities. The key is to structure sufficient time for the interaction versus the presentation. We have allowed the final narrative report to be submitted following feedback on the report. We have experimented with peer evaluations with varied results. Students do differentiate in their assessments of peers. One concern has been students' varied background knowledge on the topics of the reports. It is not clear that more knowledge necessarily contributes to a more objective assessment. Our approach to the peer evaluations has been to play down the quality of the presentations and to focus on the substance of the reports as students tend to be impressed with the quality of presentations, often overlooking weaknesses in the substance. However, we believe that peer evaluations in the right context can be effective and can add to the instructional value of the experience. In this situation the emphasis is on reviewing and reporting research so the organization and presentations of information as perceived by others in a reasonable aspect of performance assessment.
Journal Entries
Because e-learning is still a new experience for most students, we have found that it is beneficial to engage them in reflection. Thus, students are asked to maintain a journal of their experiences as they progress through the course. The guidelines are very general--they are instructed merely to record their thoughts about the instructional experience. This need not occur each day but should happen on a regular basis. The entries may range from comments about an activity, to the lack of clarity of a lecture, the time required to access a resource, or students' personal reaction to the mode of instruction. The intent is to make them aware of the different features of e-learning on the assumption that they personally may me become engaged in developing e-learning in the future and/or will be enrolled in additional e-learning classes. The reaction has been especially positive from first-time students, whereas students experienced in elearning find the process less useful. While this does not contribute to assessment from the perspective of judging performance in the realm of grading, it contributes to knowledge of student performance and thus serves as a formative feature for the instructor. These journal entries are best shared at the conclusion of the course following grading.
Literature Perspective on Electronic Portfolios in Monitoring Student Progress
The monitoring of student progress via electronic portfolio development facilitates two primary types of evaluation, formative and summative. Formative evaluation can be used to identify strengths that can be built upon and weaknesses that need prescriptive feedback that will encourage both instructor and student reflection on ways to improve professional development and training. Summative evaluation serves more of a retrospective function in that it is a documentation of achievements and professional skills. Traditionally, portfolios have been widely used in both the visual and performing arts as a means to provide a showcase of select pieces of an artist's work. The use of portfolios and performance-based assessments have become a standard practice in business and various professions in recent years. Portfolios usually contain select samples of work that represents the student's or job candidate's strengths and weaknesses. In addition, when used in this manner, portfolio assessment provides a more accurate means of measuring academic and professional skills. Essentially, portfolio and performance based assessment are both ways of evaluating activities or products that are representative of skills applied to a performance task, whether that task is job related or associated with a series of instructional goals and objectives. In addition to providing evidence of depth and breadth of knowledge and skills, the professional portfolio when done thoughtfully, can serve as a "knowledge resource" for future reference. With the emergence of e-learning, the portfolio has evolved as a management tool for instructors and students. Thru the use of technology, the electronic portfolio in hypermedia format can become a "personal/professional information management" system that contributes significantly to the pedagogy of e-learning in higher education in addition to professional development and as a tool for K-12 students.
One of the recent trends in the field of professional development for teachers has been the use of the professional teaching electronic portfolio. The electronic portfolio is a way to encourage and show cases the professional development of teachers and their teaching skills. For pre-service students, it provides an excellent addition to a resume or curriculum vitae and is a valuable tool for marketing oneself to future employers. The portfolio is an excellent format for presenting one's professional goals and philosophy of teaching to others. Additionally, and most exciting, the portfolio can be used as a personal information management system during pre-service education that can ultimately provide an index of resources that will be used in one's future teaching practice such as lesson plans, multimedia presentations, bookmarks of favorite educational websites, handouts, and various other professional development resources. In this context it become a tool for use in courses to record and organize examples of what is being learned while generalizing to a product that can be employed when they begin teaching. In this sense, an electronic portfolio transforms from a management system while and student to later being a "teaching toolbox" that allows all of ones professional resources to be indexed into one self-contained system that can be stored in a variety of formats, whether CD or DVD-ROM or on any number of external hard disk storage devices. It is also an excellent way to develop and showcase one's knowledge of the use of technology for instructional purposes. By using electronic portfolios, students are developing their technology skills.
Electronic portfolios, like traditional portfolios, are selective representational collections of student work that are made available in electronic form, on CD-ROM or on the World Wide Web in the form of hypermedia (Barrett, 1994) . What makes electronic portfolios more engaging is the use of various forms of multimedia that can include audio, graphics, photographs, text, and video. Recently, a number of software packages have been developed for use in both K-12 and higher education, which allow teachers and students to create electronic portfolios that help to document student classroom achievement. One such program is Aurbach's "Grady Profile" (Grady, 1991) that provides a template that allows various items to be entered and stored including work samples, test scores, and oral presentations. Other commercially available software programs such as Roger Wagner (1993) Publishing's "HyperStudio" and
Claris' "FileMaker Pro," (Brewer, 1994) Instead of creating a "portfolio box" with papers photos video and audio cassettes that require several days to mail, students can now create personal web portfolio sites that can be accessed and updated instantly by anyone at anytime with all media components of the portfolio only a click away.
Lessons Learned From Using Electronic Portfolios
In several of our courses students are required to create and manage their own personal course portfolio web site. At our university, students gain access to 10 megabytes of free server storage when they register to receive their email account.
Their web address is based on their email so it is easy to locate. For example, a student with the email patsmith@ku.edu website would also have a website called http/people.ku.edu/~patsmith. We provide basic HTML templates that students can use in creating their web site. The students then use readily available web development tools such as DreamWeaver and to create their portfolio website.
Student Owned Electronic Portfolios
There are several advantages to the approach of students use general web development tools to manage their own portfolio development and maintenance.
Information technologies are continuing to evolve at an exponential rate and new or improved web development tools are emerging every few months. Some universities are using HTML and or XML as the primary underlying technology while others are using Adobe's Acrobat, Flash, MediaPlayer or RealPlayer. It may be too early in the evolution of these technologies to lock in to proprietary portfolio management tools if they restrict access to emerging information technologies.
Another advantage to student owned portfolio website is that each student learns to control the use or misuse of the server space. At one time we provided space for student work within the course's server space. The problem with this approach was that students would continue to deposit version 1, 2, 3... of their media projects on the course's web server and quickly fill up available space. When students own their web site they are more rigorous in controlling what is on "their" space.
With the student owned portfolio approach the students are developing lifelong skills for managing their personal web space. They choose which work from their course portfolio to carry forward in their general portfolio and which work to exclude.
The students are also responsible for managing accessibility to sensitive personal and academic information. This is a liability better left in the hands of the student that with the instructor or educational institution. Other content varies with the course goals and pedagogy. Tailoring the course portfolio's structure is a matter of requiring additional links on the portfolio web site.
In some cases these links are to other student created web sites. For example, some of our courses incorporate project base activities where students are creating media rich stories or reports that link to web sites. These projects integrate a wide variety of media including photos, diagrams, animations, streaming audio and video. For these project base activities we post the project requirements and assessment rubric. Students then develop the project and provide a link to the project web site from their course portfolio web site.
Some of the content for courses is best revealed in progressive manner. For example the course might involve a journaling activity where students are adding new information to a report each week that describes field observations, or new information that they have discovered. Ancillary web site development also works well for these progressive activities where students provide a link from their course portfolio web site to a web page that is updated each weak.
Exams and Portfolios
Many of our examinations take the form of written documents that are most easily saved as a Microsoft Word (.doc) or Rich Text Format (.rtf) document. In these case the exams are posted at a given time and students are required to post or email their responses on or before the due period. Examinations provide somewhat more involved security requirements than other information in the students' course portfolio.
In many cases the students simply email their exams to the instructor and refrain from posting the link to their course portfolio until after the due period. We have recently 20 explored the use of electronic keys to provide access to sensitive materials. In this case the instructor creates a password for each student that the student uses to provide the instructor with access to the sensitive material in their web site.
Group Collaboration in Online Portfolios
Our courses often involve students working together in group activities to develop artifacts that reflect what they have learned. The artifacts for these activities may take the form of papers, PowerPoint slides, group presentations and/or media rich websites. Each member contributes to the artifacts in unique and group roles. The online environment has proven particularly productive for these type of group activities. Many of our students are practicing professionals who live at considerable distance from each other. Student controlled web sites provide these students with an environment where they can contribute to product development from anyplace at anytime. For these group projects activities we ask each students to create a link from their course portfolio web site to a page that describes their role and how they benefited from the development of the group product. This page then links to their groups project.
Summary
The newness of e-learning as a mode of instruction in personnel preparation makes reliance on shared personal experiences important in furthering the development of best practices. While the literature on instruction in e-learning environments is emerging through traditional forms of scholarly dissemination and web sites, much of what is occurring has not yet found its way into accessible sources. This is largely due to the time required to develop, employ and validate practices prior to sharing them. In the space available we have tried to provide perspectives on the literature while at the same time sharing from our personal experiences in e-learning over the past seven years.
While the applications have been subjected to repeated use and evaluation over several years, they may not generalize to all e-learning environments. They are presented here in the context of the position that the emerging e-learning pedagogy enhances the 21 opportunity to fully integrate assessment into the instructional process and implement instructional management systems for instructors and students in the form of electronic portfolios.
Following are web sites we have found to be useful.
Using Technology to Support Alternative Assessment and Electronic Portfolios
This website provides information regarding the use of technology to support alternative assessment and electronic portfolio development. It is maintained by Dr. 
